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The creative class thesis of economic development has been inﬂuential in analyzing the mobility of
human capital. The thesis has also had a major inﬂuence on the orientation of policies in North American
cities regarding urban development aspects. Our aim is not to test this thesis of economic development as
a whole but rather to use its quality of place criteria to evaluate how students enrolled in science and
technology university programs decide where to live upon graduation. Using quantitative and qualitative
material, this paper examines the inﬂuence of criteria related to quality of place and also to career oppor-
tunities concerning the mobility of students in science and technology who will soon be part of the pro-
fessional category of the knowledge workers. Our hypothesis is that knowledge workers would be much
more attracted by urban environments having more potential in terms of creativity, corresponding to the
criterion emphasised in the creative class thesis. However, our results suggest that the quality of place is
not as important as career opportunities. This does not lead us to refute the relevance of the creative class
thesis but to nuance the relevance of various factors of location. It appears that the two cities in our study
achieve different results on only one major point: the quality of life of Ottawa is a more powerful criterion
of attraction/retention than in Montreal.
 2010 Elsevier Ltd. All rights reserved.Introduction
The creative class thesis has had a major impact on the study of
factors that inﬂuence the competitiveness of metropolitan areas. It
emphasises quality of place as a factor inﬂuencing the attraction of
talents compared with the human capital model, even though the
distinction between the creative class thesis and the human capital
model has already been questioned (Glaeser, 2005). In a context of
economic competitiveness between cities, it appears relevant to
evaluate if criteria related to quality of place have an inﬂuence
on the attraction and retention of talents. Of course, our research
remains exploratory as we take into account only one group of pro-
fessionals (knowledge workers), therefore we are not pretending to
evaluate here the entire creative class nor the thesis per se. Our re-
search however helps us to understand the inﬂuence of criteria re-
lated to the quality of place on the mobility of knowledge workers
in the case of two cities: Montreal and Ottawa.
We are interested in the science and technology workforce and
look at it in the context of students in related disciplines, who arell rights reserved.
06; fax: +1 416 736 5679.
n), dgtrembl@teluq.uqam.ca
.soon to be seeking employment in these ﬁelds. Upon graduation,
students seeking to enter the ﬁelds of science and technology sup-
posedly have a major impact on regional development (Beckstead
and Brown, 2006). In this paper, we compare the results of an on-
line questionnaire ﬁlled in by students registered in science and
technology programs at universities and schools of engineering
in Montreal and Ottawa. We present results of a quantitative anal-
ysis of the results using two types of statistical tests: the Wilcoxon
tests verify the hierarchy of the criteria for each city and the
Mann–Whitney tests compare the results between the two cities.
We used the creative class thesis as a base to test some of the cri-
teria related to the quality of place in an urban setting (openness to
creativity, lifestyle, level of tolerance) compared with criteria re-
lated to career opportunities (quality of work and level of salary).
Our research seeks to assess the level of consideration of factors re-
lated to openness to creativity and level of tolerance as students
choose one city rather than another. We also added a qualitative
aspect to our research with interviews with students in Montreal
and Ottawa between September 2007 and January 2008. This
material is interwoven with the presentation of the quantitative
results in a complementary fashion.
The paper is divided into ﬁve parts. In the ﬁrst, we present the
literature review and the objectives of the paper. We then present
the methodology of our research. In the third part we describe the
226 S. Darchen, D.-G. Tremblay / Cities 27 (2010) 225–233results of the statistical tests with the quotes from interviews to
illustrate the quantitative content. The fourth part is a discussion
of the results and in the conclusion, we highlight the fact that we
obtained similar results for both cities; we see that the elements
related to the quality of place do have a certain inﬂuence on the
mobility of graduate students although they give much more
importance to the criteria related to career opportunities. The re-
sults thus stress the importance of criteria related to social net-
work and career opportunities.2 See a summary of comments in Darchen and Tremblay (2008a), and a series of
articles on the Creative Class thesis, with some comments in Tremblay and Tremblay
(2010).
3 Measured by using Gross Metropolitan Product (GMP) per capita.
4 See deﬁnition by Hansen and Niedomysl (2009).Theory: the creative class thesis and the attraction of talents: do
the criteria of the quality of place have an inﬂuence?
In this section, we present the creative class thesis and its inﬂu-
ence on the analysis of economic development at the regional le-
vel. Florida (2002, 2003, 2005) has insisted in his work on the
positive impact of urban amenities and on criteria related to the
quality of place on the attraction of talents. This author also
emphasised the distinction between his approach and the more
conventional human capital model. According to Maning et al.
(2006), Florida’s approach is part of the third model of metropoli-
tan economic development, the two other models being the social
capital and the human capital models; according to these authors,
Florida’s model is based on the human capital model with an
emphasis on urban amenities. The work of Clark (2004a, 2004b)
also emphasises the fact that the quality of place is a necessary
condition to attract talented people. It is important to mention that
the point of view developed in the creative class thesis is not to-
tally innovative. Maning et al. (2006) observed that the work of
Jane Jacobs has focused on the link between the attractiveness of
a neighbourhood and the attraction of talented people. Moreover,
Adam Smith and Alfred Marshall both mentioned the signiﬁcance
of idea generation in urban economies (Glaeser, 2005). The creative
class thesis is thus conﬁrming, in a more assertive way, the previ-
ous works of other urban theorists.
The relevance of urban amenities and criteria related to the
quality of place (level of tolerance, openness to creativity, lifestyle,
etc.) in the attraction of human capital has not reached a consensus
in the ﬁeld of urban economics. Recent work also seems to indicate
that we can predict economic growth according to the concentra-
tion of human capital; however, this statement is not necessarily
linked to the inﬂuence of urban amenities, since metropolitan areas
have experienced rising wages with or without urban amenities
(Glaeser et al., 2001; Glaeser and Saiz, 2004). However, Beckstead
and Brown (2006) indicate that a combination of human capitals re-
mains a better indicator to predict urban growth than urban ameni-
ties; they demonstrated that there is a link between the size of the
city and the portion of employment in science and technology as
well as its prospect of growing over time. They conclude that bigger
cities have a larger number of ﬁrms which require more specialised
types of human capital, like scientists and engineers.
The creative class thesis can thus be considered as a comple-
mentary approach to the human capital model. Florida et al.
(2008) as well as Florida (2002, 2005) suggest in fact an alternative
measure of human capital based on the professional occupations
which are included in the acronym TAPE (Technology and Innova-
tion, Arts and Culture, Professionals and Management, Education).
Florida presented his approach to economic development (the cre-
ative-capital perspective) as an improved approach compared with
the human capital model (Maning et al. (2006). This model re-
vealed a link between a concentration of human capital and eco-
nomic growth at the regional level, but this approach only takes
into account the level of education as a measure of human capital
(Simon, 1998; Shapiro, 2003; Glaeser and Saiz, 2004), whereas
Forida’s approach looks at precise categories of human capital.Florida (2003, p. 8) also differentiates his theory of creative cap-
ital in two respects: (1) It identiﬁes a type of human capital, crea-
tive people, as being key to economic growth. (2) It identiﬁes the
underlying factors that shape the locational decisions of these pro-
fessional categories. One of the main outputs of the creative class
thesis has been therefore to highlight the concept of creative cap-
ital: certain professional categories described in the acronym TAPE
are being attracted by metropolitan areas presenting characteris-
tics such as: a high level of tolerance, cultural diversity, a large
choice in terms of social activities; according to Florida (2002), this
type of human capital (or creative capital) tends to choose loca-
tions (metropolitan areas) where their creativity can ﬂourish. This
thesis of economic development has been criticised by urban econ-
omists and researchers in other ﬁelds,2 and some authors consider
that it reverses the causality between the creation of amenities and
attraction of workers (Shearmur, 2006). Other works also partly con-
ﬁrm this thesis of economic development but also underline some of
its limitations. For example, Rausch and Negrey (2006) indicate that
human capital and economic performance in the high-technology
sector predict current economic growth,3 while elements related to
culture and immigrants in the population predict future economic
growth. However, according to them, larger creative class percent-
ages do not imply larger gross domestic product (GDP) growth;
the effect of a concentration of creative class workers on economic
growth is probably not as simple as described in Florida’s thesis. In
a study of the 50 most important cities in Holland, Marlet and Van
Woerkens (2004) observed that the concentration of the professional
categories of the creative class is a better indicator to predict eco-
nomic growth than the human capital model, but indicated that
the Bohemian Index was not a very useful indicator to explain the
differences of economic performance between the cities studied.
Florida’ thesis therefore contributes to the body of literature which
emphasises the development of creative clusters and the role of
agglomeration economies in high technology and creative regions.
Work on cultural clusters also presents similar views, since it
tries to show how certain factors can attract creative, cultural
workers, and how these can contribute to the vitality of certain cit-
ies (Pilati and Tremblay, 2007). In general, factors considered to be
attractive include: cultural diversity, a friendly welcoming envi-
ronment, open minded views, safety, quality of life, lifestyle, pace
of work on the social or more subjective side, and cost of housing,
density/urban form, green spaces, natural features, public trans-
portation, cleanliness, weather and location (proximity to the US
or Europe).
Although there has not been very much research on the mobil-
ity of professionals from the creative class, some research has
started to look into the factors that attract and retain talent in
Montreal (Rantisi, 2009; Rantisi and Leslie, 2008; Pilati and Tremb-
lay, 2007), and one European researcher has looked at the mobility
of creative workers in 11 European cities (Grossetti et al., 2009),
but little other empirical research has been done on the issue.
We can also mention that recent works on the mobility of tal-
ents have shown that employment opportunities and social factors
are more relevant to explain the migration patterns than criteria
related to ‘people climate’ (people climate can be understood as
a mix of elements that make a region more attractive: tolerance,
inclusiveness, cultural supply, parameters that can be understood
as elements that propel professionals within the creative class to-
wards a region4) or criteria related to the quality of place (Hansen
et al., 2003; Hansen and Niedomysl, 2009).
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related to the ‘new economy’ and their relation to place. Recently
Florida et al. (2008) have shown that the human capital and the
creative class (occupational skills) play different but complemen-
tary roles regarding economic growth at the regional level. They
indicated that certain professional occupations have more impact
on regional development than others, for example education and
healthcare have little effect compared with occupations like com-
puter science, engineering, management and business operations.
Other works have demonstrated that technological innovation
and the development of knowledge is fuelled by the workforce in
science and technology (Atkinson and Court, 1998; National Sci-
ence Board, 2004), but the inﬂuence related to the quality of place
regarding the mobility of this workforce remains to be
investigated.
The creative class thesis puts forward original concepts related
to the quality of place which we used in the design of our question-
naire (as Grossetti et al. (2009) also did), namely: the openness to
creativity, the level of tolerance, and the lifestyle associated with a
city. It appears important, after our literature review, from a scien-
tiﬁc perspective, to measure the inﬂuence of those criteria on the
mobility of a given professional category compared with more tra-
ditional criteria such as those related to job opportunities or the
social network. Our results could stimulate other research on the
subject of economic competitiveness between cities and the crite-
ria inﬂuencing the mobility of talents.
Our aim here is rather to confront the criteria brought forward
in the creative class thesis, with other criteria which might also
have an inﬂuence on the mobility of knowledge workers. The
aim in this paper is to present our results, of course, but also to
set up a discussion on the issue of the attraction of talents and
about effective policies that could be developed to achieve this
objective. However, our research focuses only on the mobility of
a particular group, the knowledge workers.Method: why Montreal and Ottawa?
Stolarick et al. (2005) compared 24 metropolitan areas in
Canada and in the US and used different indices to compare
them. In their research, they referred to the 3Ts: Talent, Tech-
nology and Tolerance. Montreal performs well regarding the Tal-
ent index and the percentage of the super-creative core, ranking
second behind Toronto. However, according to this research,
Montreal has a poor position regarding university graduates
and a modest position regarding the Creative Class, compared
with the other metropolitan areas considered in the research.
Montreal performs well (above the average) regarding the mo-
saic index,5 the Bohemian index6 and the gay index7 (Stolarick
et al., 2005). Montreal also performs well as a city of knowledge,
insofar as the metropolitan region has demonstrated strength
regarding the following industries: information technology, enter-
tainment technology, aerospace, biosciences and telecommunica-
tions. This statement is conﬁrmed by another study which ranks
Montreal third behind Seattle and Boston for the percentage of
employment in the high-technology sector (Polèse and Shearmur,
2004, p. 18).
According to other research comparing Canada’s 25 largest
metropolitan regions, Ottawa’s performance regarding indices5 The mosaic index is based on the percentage of the population coming from
abroad.
6 The bohemian index takes into account the concentration of the following
professional categories: author, designer, musician, photograph, dancer, actor.
7 The gay index takes into account the concentration of gay and lesbian couples
compared with the total population.of attractiveness is comparable to Montreal’s (Gertler et al.,
2002). Regarding the talent index, Ottawa-Hull ranks ﬁrst and
Montreal tenth; however regarding the bohemian and mosaic in-
dexes, Montreal is above Ottawa-Hull, while Ottawa-Hull ranks
below the average for Canada regarding the mosaic index. Mon-
treal also shows a better ranking regarding the Tech-pole index,8
coming in ﬁrst before Toronto and Ottawa-Hull (Gertler et al.,
2002, p. 9). However, according to another ranking model, Otta-
wa-Gatineau ranks ﬁrst for the Canadian cities concerning the
percentage of employment in science and technology and second
behind San Jose on a total of 265 North American cities for
which the number of inhabitants is above 100 000 (Beckstead
and Brown, 2006). Ottawa is often dubbed the ‘Silicon Valley
of the North’ and the percentage of employment in science
and technology can be compared with San Jose’s (Beckstead
and Brown, 2006). Other research has conﬁrmed that Montreal
differs from other cities like Toronto and Vancouver, in that
Montreal is mostly attracting graduate students locally (from
other regions of Quebec), while cities such as Toronto or Van-
couver are better able to attract students nationally and even
internationally (Polèse et al., 2005).
Since Ottawa and Montreal compete for a certain number of
ﬁrms and workers in the high tech sector, and are cities of
comparable size, we decided to compare them in order to have
a better understanding of the performance of the two cities
regarding factors of attraction and retention of high tech and
scientiﬁc workers. However, since these sectors are not gener-
ally unionized and it is difﬁcult to obtain lists of workers in
these sectors, we used a ‘‘substitute” for the actual knowledge
workers: students soon to be seeking employment in these
ﬁelds (Smith et al., 1991). There is a contrasting character gen-
erally associated with these two cities: Montreal is often con-
sidered as more upbeat, culturally diverse and interesting than
Ottawa. This provides a good base to compare the two cities
and to evaluate which of the criteria related to the quality of
place can contribute to attraction/retention of students once
they graduate.Research design
We used on-line questionnaires to collect our data. Our
method is based on the comparison of two samples which are
intentional and non-probabilistic. We asked the departments in
science and technology of different universities in Montreal
and Ottawa to give the students access to the URL link of the
questionnaire in order to respond to our questions. For Montreal,
we sampled 529 students from francophone universities offering
programs in science and technology: UQÀM, École de Technolo-
gie Supérieure, École polytechnique, University of Montréal. The
respondents for both cities are at the bachelor, Master and PhD
levels. In the case of Ottawa, we had 333 respondents from pro-
grams in science and technology from three different institu-
tions: the University of Ottawa, Université du Québec en
Outaouais and Carleton University. Our objective was to develop
a better understanding of the criteria inﬂuencing the mobility of
graduate students looking for their ﬁrst job in their chosen ﬁeld.
We therefore asked the students which factors would inﬂuence
their choice of city. The questions concerned the following
themes: the attractiveness of their city as a place to study, the
attractiveness of their city as a place to work and the capacity
of the city to retain its graduated students. Regarding the anal-8 The Tech-pole Index was designed by the Milken Institute, it compares a region’s
share of national employment in high-technology industries to the region’s overall
share of national employment.
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Wilcoxon9 and the Mann–Whitney10 tests, which compare the re-
sults for the two cities and permit a comparison between the
importance of the various factors as well. The Wilcoxon/Mann–
Whitney tests are non parametric tests which were created specif-
ically to calculate differences between the ordinal variables which
are present in our questionnaire. They also make it possible to
calculate the effect size quite easily. They are thus the most
appropriate in the context of our research.
We also calculated the effect size of the differences and used the
scale of Cohen to measure them.11 The tables present the mean
rank for each criteria and the results of the Mann–Whitney test.
The scale used is from one to three, one to four, or one to ﬁve
depending on the number of criteria being tested. The criteria hav-
ing a mean rank close to one are considered to be the ones with the
most impact on the attraction/retention of students. We selected
the criteria according to our research objectives of comparing cri-
teria related to the quality of place and criteria related to career
objectives. The creative class thesis was useful in identifying crite-
ria related to the quality of place which appear important, and we
thus tried to establish if these were signiﬁcant in the decisions of
students about where to seek employment. Regarding the criteria
used in the questionnaire, we proposed the following deﬁnitions:
 Quality of the university: this refers to the quality of the univer-
sity as an institution and also to the quality of the programs
available in science and technology.
 Quality of work: this refers to work which is stimulating and
which corresponds to the academic background of the student
and to his or her career objectives.
 Quality of life: this refers to characteristics like the level of secu-
rity, the social welfare, the quality of the urban environment, the
quality of public transport, etc.
Level of tolerance: this refers to low barriers of entry to human
capital (e.g.: ethnic and cultural diversity are elements having a
positive impact on the level of tolerance of a city according to
the creative class thesis).
 Lifestyle: this refers to the elements offered by a city in terms of
lifestyle. It includes the possibility to have access to cultural and
social activities. In our questionnaire, we refer to the following
characteristics: international festivals, the diversity regarding
the choice of restaurants, the nightlife and art galleries.9 The Wilcoxon tests are created speciﬁcally to calculate the differences between
groups for ordinal variables and they also allow calculation of the importance of a
particular effect. It is important to note that the level of signiﬁcance is not sufﬁcient to
qualify a difference between groups as small, medium or large, especially with a large
sample size. The results of the analysis using Cohen’s method are based on the
variance explained by the relations between the variables. It is thus possible to
differentiate the importance of two signiﬁcant differences. Consequently, using the
effect size, this analysis takes into account the number of respondents and offers an
opportunity to qualify the differences between the criteria.
10 The Mann–Whitney U tests are speciﬁcally designed to calculate the difference
within for two scores within one group for ordinal variables. Moreover, they provide
an opportunity to calculate the importance of an effect. It is important to note that the
level of signiﬁcance is not sufﬁcient to qualify a difference between two scores as
small, medium or large, especially with a big sample size. The results of the analysis
using Cohen’s method are based on the variance explained by the relations between
the variables. It is thus possible to differentiate the importance of two signiﬁcant
differences. Consequently, using the effect size, this analysis takes into account the
number of respondents and offers an opportunity to qualify precisely the differences
between the criteria.
11 We evaluated the size of the difference between the criteria using the scale of
Cohen’s standard which enables us to measure the effect size of the difference
between the criteria taking into account the size of each group of students; the
difference is either small, medium or large.Openness to creativity: this criteria is linked to the level of toler-
ance of a city. According to Florida (2003), places gain a creative
advantage from their ability to attract people from a wide range
of backgrounds.
We also proceeded to arrange 14 interviews with students in
science and technology in Montreal and Ottawa between Septem-
ber 2007 and January 2008 in order to gain qualitative insights and
complementary information. We explored the following themes:
the choice of Montreal/Ottawa as a place to study, the criteria
inﬂuencing the choice of a destination once graduated (criteria re-
lated to career opportunities, the social network and criteria re-
lated to the quality of place), the attractiveness of Montreal and/
or Ottawa as a place to live. We collected a total of 254 min of
interviews with students in Montreal and Ottawa.Results
The quality of the university is the criterion which has the most
impact on the attraction of students for both cities, although, in the
case of Montreal this criterion has more impact than in the case of
Ottawa, with a small effect size.
The Wilcoxon tests also reveal that the students from Ottawa
give the same rank to the quality for the university and for the
quality of life.12 Quality of life has also more inﬂuence on the
attraction of students in the case of Ottawa than for Montreal (with
a small effect size). There is no difference regarding the level of tol-
erance between the two cities. We conclude that Montreal pre-
sents more power of attraction towards students for its
universities and the quality of the program in science and technol-
ogy, whereas Ottawa presents more power of attraction than Mon-
treal regarding the criteria of quality of life.
Table 2 compares the two cities with regards to retention of stu-
dents, and shows that the quality of work has more impact on the
retention of students in the case of Montreal than for the students
in Ottawa. However, there is no distinction between the two cities
regarding lifestyle. Quality of life has more of an impact on the
retention of students in Ottawa than in Montreal. The same rela-
tionship is true for the cost of living.
In regards to the retention of students upon graduation, the
quality of work and the social network appear to be the factors
having the most impact for both cities. However, the Wilcoxon
tests also show that in the case of Ottawa, the criterion of the qual-
ity of life has the same impact on the retention of students as the
social network (rank 2). The lifestyle is then ranked fourth and the
cost of living ﬁfth. In the case of Montreal, the lifestyle is ranked
third and the quality of life is ranked fourth. We observe that the
criterion related to the quality of place (lifestyle, quality of life)
has less impact on the retention of students than the quality of
work and the social network, but this is not the case for the quality
of life in the case of Ottawa, which is ranked second. Quality of
work in science and technology has a greater effect on retaining
students in Montreal than in Ottawa. It is important to mention
that for the lifestyle there are no statistically signiﬁcant differences
between the two cities, meaning that we cannot conclude that one
city is retaining more graduated students due to the city’s lifestyle.
In conclusion, quality of life (like for the ﬁrst question) in the case
of Ottawa, has more impact on the retention of graduating stu-
dents than in the case of Montreal.
The interviews also conﬁrm that career opportunities are the
criteria mainly inﬂuencing the mobility of graduating students in
science and technology even if it involves leaving the city: ‘‘I will
not sacriﬁce my career aspirations so that I can stay in the city; my
interest for my work is more important than being surrounded by12 Detailed tests are available from the authors.
Table 2
What are the criteria inﬂuencing your choice to stay in this city once you have
graduated?
Criteria Place of study
vs.
Montreal (n = 525) Ottawa (n = 332)
Quality of work Mean rank m = 2.02 m = 2.3
Mann–Whitney U U = 77915.5
Z Z = 2.779
Sig and effect size p < 0.01 r = 0.09
Social network Mean rank m = 2.69 m = 2.99
Mann–Whitney U U = 77677
Z Z = 2.743
Sig and effect size p < 0.01 r = 0.09
Lifestyle Mean rank m = 3.09 m = 3.22
Mann–Whitney U U = 82454.5
Z Z = 1.36
Sig and effect size Non-sig
Quality of life Mean rank m = 3.30 m = 2.97
Mann–Whitney U U = 73941.5
Z Z = 3.842
Sig and effect size p < 0.01 r = 0.13
Cost of living Mean rank m = 3.88 m = 3.5
Mann–Whitney U U = 72965
Z Z = 4.172
Sig and effect size p < 0.01 r = 0.14
Scale: 1 = very important; 2 = important; 3 = somewhat important; 4 = not so
important; 5 = not at all important.
Source: our research questionnaire.
Table 1
What were the criteria inﬂuencing you choice to study in this city?
Criteria Place of study
vs.
Montreal
(n = 529)
Ottawa
(n = 332)
Quality of the
university
Mean rank m = 1.36 m = 1.66
Mann–Whitney
U
U = 68254
Z Z = 6.49
Sig and effect
size
p < 0.01 r = 0.22
Quality of life Mean rank m = 1.97 m = 1.74
Mann–Whitney
U
U = 70994
Z Z = 5.32
Sig and effect
size
p < 0.01 r = 0.18
Level of tolerance Mean rank m = 2.66 m = 2.59
Mann–Whitney
U
U = 84624
Z Z = 1.14
Sig and effect
size
Non-sig
Scale: 1: very important; 2: somewhat important; 3: not important.
Source: our research questionnaire.
Table 3
What would be the criteria inﬂuencing your choice to come and live in this city
(Montreal/Ottawa) once you graduate?.
Criteria Place of study
vs.
Montreal
(n = 528)
Ottawa
(n = 331)
Quality of work Mean rank m = 1.53 m = 1.63
Mann–Whitney
U
U = 83,574
Z Z = 1.249
Sig and effect
size
Non-sig
Level of salary Mean rank m = 2.35 m = 2.39
Mann–Whitney
U
U = 84804.5
Z Z = 0.772
Sig and effect
size
Non-sig
Openness to
creativity
Mean rank m = 2.82 m = 2.84
Mann–Whitney
U
U = 85154.5
Z Z = 0.680
Sig and effect
size
Non-sig
Level of tolerance Mean rank m = 3.28 m = 3.12
Mann–Whitney
U
U = 80675.5
Z Z = 2.093
Sig and effect
size
p < 0.05 r = 0.07
Scale: 1 = important; 2 = somewhat important; 3 = not so important; 4 = not at all
important.
Source: our research questionnaire.
13 See Darchen, S and Tremblay, D-G (2008b) The attraction and retention of students
in science and technology, an analysis based on the ‘‘Creative Class” thesis: the case of
Montreal. Paper presented at the Annual Meeting of the Association of Canadian
Geographers, Quebec City, 20–24 May.
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politan area in the Province of Quebec and it acts as a kind of mag-
net for the students in science and technology willing to study and
work there, especially for the students born in the province but
outside Montreal: ‘‘Employment in science and technology in Mon-
treal are probably a reason to explain why so many students choose
Montreal to study and also as a place of work for their ﬁrst employ-
ment” (Interview 8). In the interviews, as in the questionnaire, cri-
teria related to the quality of place do not appear to have a major
impact on the retention of students as one of the respondentsstated: ‘‘I could work in Quebec City, Ottawa I am not sure [Ontario]
. . . there are lots of festivals in Montreal, maybe a bit too much, at one
point you have to relax . . . good natural environments in the city are
also important, anyway, all urban environments are a bit the same”
(Interview 2). For some students the social network is also an
important factor of retention as for this respondent studying in Ot-
tawa: ‘‘I would like to stay in Ottawa or not far; my social network is
here now, I have left Quebec City when I was 13, I started a new life
here, I feel ﬁne here now” (Interview 11).
Table 3 conﬁrms that the criteria related to the quality of place
(openness to creativity and level of tolerance) have less impact on
the attraction of graduating students than the criteria related to ca-
reer opportunities. The two cities differentiate themselves regard-
ing the level of tolerance, a factor which has a greater impact on
the attraction of students to Ottawa. However, this result could
be partly due to the fact that the group of students from Ottawa in-
cludes more students from abroad and this criterion is more
important for them than for the students born in Canada.13 The
Wilcoxon tests show that the hierarchy of quality of place is the
same for the two cities, with students in both cities giving priority
to factors related to career opportunities.
Even if the students appreciate an urban lifestyle, it is appar-
ently not a major concern when choosing a place to work, as stated
by this respondent: ‘‘The ﬁrst criteron is interesting work related to
what I have been studying; of course if I have the choice I will take
a city with cultural activities, diversity, etc.” (Interview 4). However,
work opportunities is not the only criterion explaining the mobility
of students in science and technology: ‘‘Work is work, I can focus on
Table 4
What are the criteria inﬂuencing the attractiveness of the city?
Criteria Place of study
vs.
Montreal
(n = 525)
Ottawa
(n = 330)
Cultural activities Mean rank m = 2.10 m = 3.11
Mann–
Whitney U
U = 48,658.5
Z Z = 11.116
Sig and
effect size
p < 0.01
r = 0.38
Variety of restaurants Mean rank m = 2.98 m = 3.97
Mann–
Whitney U
U = 53,199
Z Z = 9.775
Sig and
effect size
p < 0.01
r = 0.33
Security Mean rank m = 3.41 m = 2.43
Mann–
Whitney U
U = 53,184
Z Z = 9.715
Sig and
effect size
p < 0.01
r = 0.33
Ethnic diversity Mean rank m = 3.44 m = 3.37
Mann–
Whitney U
U = 83,062
Z Z = 1.04
Sig and
effect size
Non-sig
Quality of the urban and natural
environment
Mean rank m = 3.02 m = 2.18
Mann–
Whitney U
U = 52,828
Z Z = 9.843
Sig and
effect size
p < 0.01
r = 0.33
Scale: 1 = very important; 2 = important; 3 = somewhat important; 4 = not so
important; 5 = not at all important).
Source: our research questionnaire.
Table 5
If you had better career opportunities in another city but with a less interesting
lifestylea than Montreal/Ottawa would you hesitate to leave? (%).
Montreal (n = 524) Ottawa (n = 331)
Yes 13.5 15.1
Likely 23.7 31.4
Not likely 38.5 36.9
No 24.3 16.6
Total 100 100
Source: our research questionnaire.
a We considered that the following characteristics are part of the lifestyle which
the professionals of the creative class appreciate: the international festivals, the
variety of restaurants, the nightlife and art galleries.
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socially or in your private life you cannot invest as much in your work
either” (Interview 6).
If the openness to creativity does not appear as a major factor in
the attraction of the workforce in science and technology in the re-
sults of our questionnaire, this is considered as a positive point for
Montreal compared with other cities in Quebec, as stated by one of
the respondents: ‘‘Some computer programmers need to be creative, I
am the kind of person who likes to think about what I am doing when I
have spare time. If you live in an environment where things are hap-
pening your are more creative, maybe it has an inﬂuence on your
work, maybe your are better at what you are doing [work] as well
. . . they are a lot of intellectuals in the Plateau district, I can relate
to those people and interact with them, in a little town like Joliette
where I come from it was not possible” (Interview 5). Workers in cre-
ative sectors such as music, multimedia and gaming, for example,
often indicate that these elements are important for them (Rantisi,
2009).
The issue of tolerance is also a positive point for Montreal which
is considered a city where newcomers feel at home. Two students
coming from abroad emphasise this point: [A tolerant environment]
‘‘For me it is important, I have my own cultural background but I like
to interact with people from everywhere in the world . . . I associate
tolerance with the cultural aspects of the city and diversity, from my
point of view, Montreal is a very tolerant city, one of the most tolerant
in Canada . . . a city with different cultural backgrounds and cultural
activities has more chance to develop a positive image internationally.
This can probably have a positive impact on economic development
and on the attraction of ﬁrms as well” (Interview 6). Another student
from abroad states this point about Montreal: ‘‘When I arrived here
I didn’t know anyone but I felt at home . . . you meet people from
everywhere so you feel you can ﬁnd a bit of your home somewhere”
(Interview 8).
Regarding the attractiveness of the city, the comparison be-
tween the two cities shows that cultural activities have more im-
pact on the attractiveness of Montreal than Ottawa (Table 4).
This is also the case for the variety of restaurants. However, regard-
ing the security and the quality of the urban and natural environ-
ment, these criteria have more inﬂuence on the attractiveness of
Ottawa for knowledge workers.
The Wilcoxon tests show that the students in Montreal rank the
cultural activities ﬁrst, followed by the quality of the urban and
natural environment and the variety of restaurants (at the same
rank) and last the security and the ethnic diversity are ranked
the same. For the students in Ottawa, the quality of the urban
and natural environment is ranked ﬁrst followed by security, cul-
tural activities, ethnic diversity and the variety of restaurants.
Clearly the results of our questionnaire show that in Ottawa, the
quality of the urban and natural environment is more important to
students, but this does not really appear in the interviews; stu-
dents do not necessarily make a difference between the two cities.
It depends partly on the place where they come from, as stated by
this respondent: ‘‘Montreal and Ottawa, I will put them in the same
league, those are cities of approximately the same size but if you are
comparing Montreal and Trois-Rivières, this is not the same type of ur-
ban dynamic, in this case we could consider other factors than just
work. Someone used to the lifestyle of the Quebec regions will not be
able to work in New York, some students do not like Montreal because
they think it is too fast especially when they come from the Quebec re-
gions” (Interview 2). However, a student from abroad found that
there is a difference between the two cities: ‘‘The multicultural as-
pect of Montreal made me feel good, the interaction with people, life in
general, but in Ottawa, I found it a bit empty, it stressed me out”
(Interview 8).
Table 5 shows that a majority of students in the case of Mon-
treal (62.8%) found that the quality of the lifestyle will not (or isnot likely to) have an impact on their decision to leave for better
career opportunities; in the case of Ottawa, this rate is of 53.5%.
These results are rather surprising as one would think that the life-
style of Montreal has more impact on the retention of students
than in the case of Ottawa (Table 2). For knowledge workers the
size of the city is not necessarily a criterion conducive to a better
lifestyle.
However, the career aspects appear dominant for the students
in Montreal but the questions are different and the way the ques-
tion was asked may explain the results. This means that there is a
greater proportion of students who rate work opportunities as
greater than lifestyle as an important criterion of retention in
Montreal compared to Ottawa. In Table 2, it is shown that for
Table 7
What would be the criteria inﬂuencing your choice of moving to another city?
Criteria Place of study
vs.
Montreal
(n = 522)
Ottawa
(n = 332)
Quality of work Mean rank m = 1.9 m = 1.89
Mann–Whitney
U
U = 84414.5
Z Z = 0.681
Sig and effect
size
Non-sig
Quality of life Mean rank m = 1.87 m = 2.17
Mann–Whitney
U
U = 70038
Z Z = 4.996
Sig and effect
size
p < 0.01 r = 0.17
Level of salary Mean rank m = 2.58 m = 2.21
Mann–Whitney
U
U = 67795.5
Z Z = 5.664
Sig and effect
size
p < 0.01 r = 0.19
Level of
tolerance
Mean rank m = 3.64 m = 3.72
Mann–Whitney
U
U = 83354.5
Z Z = 1.348
Sig and effect
size
Non-sig
Source: our research questionnaire.
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than in the case of Ottawa (as there are four other criteria consid-
ered in this question). The results can be explained by the fact
that Montreal acts as a magnet for the students coming from
other regions of Quebec who are there to study and to work there
afterwards. But the interest in lifestyle in Montreal can also
change from one student to another as indicated by this respon-
dent coming from a Quebec region to study in Montreal: ‘‘You
have all kinds of scenario, some are after the festivals but I don’t
think it is a major criterion to settle in Montreal, many students
are ready to move after they are ﬁnished with their studies, some
came for the programs in Montreal in science and technology and
then they come back to work in the regions, some stay in Montreal
because of the employment opportunities in science and technology
are in Montreal” (Interview 2).
Table 6 clearly shows that the students involved in programs of
science and technology in Montreal are more likely to remain in
Quebec once they graduate while students from Ottawa are much
more open to an experience elsewhere in Canada.
We have not yet investigated the following point in depth, but
the issue of the language and the preference of Quebec students to-
wards the francophone culture could also be an explanation for the
fact that a majority of students originally from Quebec would re-
main there after their studies. We noticed in the interviews that
students born in Quebec were sometimes not open to moving to
Ontario even if there were employment opportunities there: ‘‘I
am not even looking somewhere else than Montreal for a job, if I have
an offer somewhere else, exactly what I want, I will consider it, if they
want me to come and work in a small city somewhere in Canada, I will
not go; To move in Ontario for work? The job would have to be very
interesting for me to move there, even the money would not be really
a motivation. Why? Because it’s Ontario” (Interview 3).
Table 7 shows that there is no distinction between the students
from Montreal and Ottawa regarding the factors related to quality
of work and the level of tolerance. However the quality of life has a
greater impact on the attraction of students in the Montreal group.
Regarding the level of salary, this has a greater impact on the
attraction of the students from Ottawa than for the students of
Montreal.
The Wilcoxon tests show that the students from Montreal rank
quality of life ﬁrst, and the quality of work second and then the le-
vel of salary and the level of tolerance. In regard to the students
from Ottawa, quality of work is ranked ﬁrst, and then the quality
of life and the level of salary (at the same rank), while the level
of tolerance is ranked last. Students in Montreal are more likely
to leave the city for a better quality of life than are students in Ot-
tawa. Meanwhile, Ottawa seems to have more problems than Mon-
treal in retaining graduating students with the career
opportunities there. Notably, a greater proportion of students in
Ottawa are leaving the city for better opportunities in terms of
the level of salary, than is the case in Montreal.
Respondents interviewed also insist on the fact that their deci-
sion to choose a place once they graduate would be the result of a
decision which includes different aspects of their life: ‘‘I would like
a [job] work that I like but you know work is not everything in life”
(Interview 4). Another respondent conﬁrms this point: ‘‘Ideally, ITable 6
Where would you leave for once you have graduated? (%).
Montreal (n = 524) Ottawa (n = 331)
A city in Quebec 55.8 9.7
A city in Canada 18.7 66.7
A city in Europe 18.7 14.6
A city in the US 6.8 9
Source: our research questionnaire.would try to balance different aspects regarding my decision [work,
social life and entertainment, social network] but if I can’t do this, ﬁrst
thing would be to ﬁnd a place where I can ﬁnd work opportunities eas-
ily; I will go where there is work” (Interview 6). Of course if the qual-
ity of work is the most important criterion in the decision of
students regarding their choice to move to a city (Table 7), inter-
views conﬁrm that work opportunities are not the only criteria
they are considering in their choice: ‘‘If I had found a job and I ﬁnd
that the city is really ugly and not corresponding to what I want, even
if I am offered a good salary and good working conditions, I will hes-
itate, I do not know if I will say yes or no but the quality of life I can
ﬁnd here could also be an important point” (Interview 7). Criteria re-
lated to the quality of place inﬂuence the decisions of students in
choosing a place to work once they graduate, as stated by this
respondent coming from Europe to work in Montreal: ‘‘The quality
of life is also important, even if you spend the most part of your day at
work . . . you have to work to buy your food but in another way I won’t
plan all my life according to career objectives . . . in another way, if I
look at a map, I will not necessarily after that go to all the cities to
see if I feel good in them [too choose a place to work]” (Interview
8). Another respondent emphasises the fact that criteria related
to the quality of place are important in his decision and his ﬁnal
decision will depend on different aspects: ‘‘It [my decision] will be
a mix between the work opportunities offered by the city and the
opportunities in terms of cultural activities, not the money, I don’t
care, I am looking for a city with things that make me a more mature
person, things that nourish my interests as a person” (Interview 9).Discussion
We can conclude that the ranking of the criteria are very similar
for the two cities studied. Criteria related to career opportunities
(in particular the quality of work) appear to have a major impact
on the attraction and retention of graduating students for the
two cities studied. We can however distinguish the two cities on
232 S. Darchen, D.-G. Tremblay / Cities 27 (2010) 225–233one main point: the quality of life. Students from Ottawa empha-
sise more the city’s quality of life as a factor of attraction in study-
ing there, and also as a factor of retention once they graduate.
Regarding the attractiveness of the city, Montreal is considered
to be more attractive for its cultural activities and the variety of
restaurants. The attractiveness of Ottawa has to do ﬁrst with the
quality of the urban and natural environment and then with the
security it offers. Regarding the criteria related to work opportuni-
ties, the two cities have similar results, although the students from
Montreal put more emphasis on the quality of work as a factor of
retention once they graduate. We can explain this result by the fact
that Montreal is attracting students from everywhere in Quebec
coming to study there and then to ﬁnd their ﬁrst employment in
science and technology in the city; we have also noticed this point
in the interviews.
Criteria related to work opportunities and the students’ social
network have more inﬂuence on the retention of students once
they graduate than the criteria related to the quality of place. We
can also conclude that for both cities the quality of the lifestyle
of both cities is not a major factor of retention for a majority of stu-
dents when compared with career opportunities. The two cities do
not differ regarding the openness to creativity, the level of toler-
ance or the lifestyle. One may think that due to the fact that Mon-
treal is larger and more culturally diverse than Ottawa,14 that these
criteria would have a greater impact on the attraction of students
(Table 1), the retention of graduating students (Table 2) and on
the attraction of students (Table 3) in the case of Montreal. Indeed,
Montreal is considered by some as a city more open to diversity
and creativity than Ottawa,15 but according to our results, these
characteristics of Montreal do not generate a stronger impact on
the retention or attraction of students in comparison with Ottawa.
Moreover the quality of life is the only criterion related the quality
of place for which one of the cities is performing better than the
other and this is in favour of Ottawa for both the attraction of stu-
dents (Table 1) and the retention of students (Table 2).
The students from Montreal are also much more likely to
choose to work in a city in Quebec than in the rest of Canada;
for the students from Ottawa, it is the contrary, they are much
more likely to choose to work in a city in the rest of Canada than
in Quebec. This conﬁrms the inﬂuence of structural factors on the
migration of students (the Canadian region effect16) as mentioned
by Polèse et al. (2005). Table 6 conﬁrms that the students studying
in Montreal are not all considering the attractiveness of cities out-
side Quebec as it is very likely that they would remain in this Cana-
dian province for their ﬁrst employment. Finally, students in
Montreal would be looking for a better quality of life if they were
to decide to move from the city (at the same rank than the quality
of work). This conﬁrms that for a certain portion of the students
studying in Montreal, the quality of life is not necessarily a satisfac-
tory component. It is also likely that for a portion of the students
studying in Montreal, the decision to come to the city is not neces-
sarily a choice but is related to the programs in science and tech-
nology and the work opportunities available there (we are
thinking here of the students coming from other regions of Que-
bec). If the criteria related to the quality of place have less inﬂu-
ence on the attraction and retention of students in science and
technology, this does not imply that students are not considering
it in their choice of a place to work once they graduate (as shown
in the interviews). These criteria simply have less impact on the
attraction and retention of students than the criteria related to ca-
reer opportunities.14 See also Gertler et al. (2002).
15 See also Gertler et al. (2002).
16 The migration of students differs in certain region of Canada for historical and
economic reasons.Conclusion
We can conclude that the criteria related to the quality of place
do not have a major impact on the attraction and retention of grad-
uating students when compared to employment opportunities.17
However this statement could change once the students have
found a place to work and have established a more solid base
regarding their career. They may then start looking more to criteria
related to place. Our research also shows that Ottawa achieves bet-
ter results in retaining its students with the criterion of the quality
of life and we could not establish any differences between the two
cities regarding their lifestyle, even though Montreal is usually
considered as a more upbeat city according to creative workers.
For our group, the knowledge workers, criteria related to the
quality of place are not sufﬁcient to explain their mobility,
although they may have an inﬂuence. The inﬂuence of quality of
place on the mobility of this professional category is very difﬁcult
to assess as individuals are considering different criteria in their
choice of where to live. The interviews have also conﬁrmed that
we can identify various scenarios regarding the factors inﬂuencing
the mobility of graduate students, while factors related to the qual-
ity of place (linked to the urban environment) are not systemati-
cally mentioned by the respondents. The social network, family
ties or the cultural preferences towards a province (Quebec/Ontar-
io) or a given lifestyle (city vs. countryside) are also criteria that we
only partly explored in the questionnaire, but which came out in
the interviews.
Our research also suggests that Montreal is acting as a magnet
for these students in Quebec for its programs in science and tech-
nology and for its work opportunities in those ﬁelds (Darchen and
Tremblay, 2008b). We obtained very similar results for both cities,
with the rankings indicating that criteria related to work opportu-
nities have more inﬂuence than the quality of place. Thus, the cri-
teria emphasised in the creative class literature regarding the
attraction of knowledge workers have a minor impact on the
mobility of graduating students. Once again this does not mean
that knowledge workers, once established, do not consider these
criteria in their choice of place to work, and it is possible that they
will later in their career. As mentioned above, the use of students
in science and technology is not a perfect substitute for science
and technology workers, but it does give an indication of the ele-
ments which appear useful in attracting and retaining future work-
ers. Future research could be done using the same questionnaire,
with students in smaller cities, and also eventually with actual
workers in the science and technology sectors. However, given
the fact that there are few collective organizations such as unions
or professional associations that could be used to reach these
workers, the answers given by students who are soon to be part
of the creative class (that cities apparently attract) give a reason-
able indication of the factors of attraction within these groups.
Our future work will bring us to try to conﬁrm these results with
actual workers, although our initial contacts clearly indicated this
would be difﬁcult.
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